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(57) ABSTRACT 

The invention relates to a catching element of a male-female 
or male-male self-gripping device, which comprises a rod 
portion (1) and a catching portion (2), the rod portion 
extending in an axis that is transverse to a base Strip (B) and 
the catching portion projecting laterally from the rod por 
tion, characterized in that at least the catching portion is 
made of a thermoplastic material having a bending modulus 
of more than 1000 MPa, specifically more than 1200 MPa, 
in particular more than 1500 MPa at 25°C., the catching 
element being produced by molding, specifically by injec 
tion molding, and when the thermogram is plotted for the 
hook, in other words when differential scanning calorimetry 
is carried out, an absence or almost-absence of relaxation 
enthalpy near the glass transition can be seen during the first 
rise in temperature. 

14 Claims, 6 Drawing Sheets 
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MOLDED CATCHING ELEMENTS AND 
METHOD FOR MANUFACTURING SAME 

The present invention relates to a male part of a male 
female (hook-in-loop type) or male-male (hook-in-hook 
type) touch-and-close fastener which comprises a shank and 
a catching part protruding laterally from the shank. It may, 
in particular, relate to hook-shaped or mushroom-shaped 
elements. The present invention also relates to male-female 
or male-male touch-and-close devices comprising a male 
element of this kind. The present invention also relates to a 
method of manufacturing a male element of this kind and to 
a plant for the manufacture of male elements of this kind. 

Hook-shaped or mushroom-shaped male elements, which 
hereinafter will be referred to in general as catching ele 
ments, which are made by molding from thermoplastic, are 
already known in the prior art. The mold is made up of 
cavities of a shape that complements the catching elements 
and that are filled with molding thermoplastic and then 
demolded by Stripping them from the cavities. 
As far as the mushrooms are concerned, only those that 

have a very thin head can be manufactured in this way. The 
disadvantage is that the catching is then not very well able 
to withstand the various stresses, notably the peeling traction 
when the mushroom constitutes one of the parts of a 
touch-and-close fastener. The problem is that if a thick head 
is to be obtained, it can no longer be stripped from the 
molding cavity. As far as hook-shaped catching elements are 
concerned, these are a little easier than mushrooms to 
manufacture by molding. However, the need to be able to 
strip them from the molding cavity leads to constraints on 
the manufacture in terms of shape and material, in particular, 
and these mean that the hooks obtained are of mediocre 
catching quality. In particular, it would be nice to be able to 
produce hooks of this kind from an amorphous or Substan 
tially amorphous thermoplastic, namely from a thermoplas 
tic containing within it a notable percentage of rigid amor 
phous thermoplastic. Now, as such materials are particularly 
rigid (having a bending modulus of at least 1000 MPa, in 
particular higher than 1200 MPa, notably higher than 1500 
MPa, or even 2000 MPa), it is impossible to make them into 
hooks with a demolding that simply consists in ejecting 
them from the molding cavity (even though this kind of 
demolding is particularly favored for large-scale manufac 
ture), because once the hooks have be stripped or ejected 
from the mold, they are too degraded to have the slightest 
catching ability. 
The present invention seeks to overcome the disadvan 

tages of the prior art by proposing a method which allows 
male or catching elements of the kind mentioned herein 
above to be manufactured by molding from an amorphous or 
Substantially amorphous thermoplastic material, with ejec 
tion or stripping from the molding cavity, this being highly 
favored in terms of large-scale industrial production. 

According to the invention, a method of manufacturing a 
catching element comprising a shank part extending from a 
base band along a shank axis transverse to the base band and 
a catching part protruding laterally from the shank in a 
direction transverse to the axis of the shank, which method 
comprises the following steps: 

a molding cavity of a shape that complements the catch 
ing element is provided; 

the molding thermoplastic is introduced into the molding 
cavity in a form that can flow, notably in a viscous or 
pasty form; 

the temperature of the thermoplastic inside the molding 
cavity is regulated to a value Tmold comprised between 
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2 
Tg-ATg and Tg--ATg. Tg being the glass transition 
temperature of the thermoplastic and ATg being equal 
to about 30° C., preferably to about 15° C.: 

the element is demolded at this temperature Tmold; and 
the demolded element is left to cool at a temperature 

lower than Tmold, notably at ambient temperature. 
According to one preferred embodiment, the thermoplas 

tic is amorphous or Substantially amorphous and ATg is 
equal to around 15° C. 

For preference, the temperature Tmold of the thermoplas 
tic in the molding cavity is regulated by bringing the 
molding cavity to the temperature Tmold. 

For preference, the thermoplastic is introduced into the 
molding cavity at a temperature Tintro higher than the 
temperature Tmold and the temperature of the material is left 
to reach the temperature Tmold of the molding cavity before 
the demolding step is begun. 
The present invention also relates to a catching element, 

notably a hook or a mushroom, of a male-female or male 
male touch-and-close device which comprises a shank part 
and a catching part, the shank part extending along an axis 
transverse to a base band and the catching part protruding 
laterally from the shank part, characterized in that at least the 
catching part is made of a thermoplastic having a flexural 
modulus greater than a 1000 MPa, notably greater than 1200 
MPa, particularly greater than 1500 MPa at 25°C., the hook 
element being produced by molding, notably injection mold 
ing, and when the thermogram for the catching element is 
plotted, namely when differential scanning calorimetry is 
performed, an absence or near-absence of relaxation 
enthalpy in the vicinity of the glass transition is noticed at 
the first rise in temperature. 

For preference, the shank part is also made of a thermo 
plastic having a flexural modulus greater than 1000 MPa, 
notably greater than 1200 MPa, particularly greater than 
1500 MPa at 25°C., notably is made of the same material 
as the catching part. 

According to one preferred embodiment of the invention, 
the thermoplastic is an amorphous or Substantially amor 
phous material. 

For preference, the material has a flexural modulus greater 
than 1500 MPa at 25° C. 

Thus, according to the invention, it has been possible for 
the first time to manufacture a catching element from a 
highly rigid, notably amorphous, thermoplastic having good 
catching ability using a molding step that involves demold 
ing by ejection or stripping, which is particularly favored for 
large-scale production. 

According to one preferred embodiment of the invention, 
the amorphous thermoplastic contains an ABS (acrylonitrile 
butadiene styrene), a PC (polycarbonate) a PVC (polyvinyl 
chloride), a PET (polyetherimide), a PES (polyethersul 
fone), a PMMA (polymethyl methacrylate), a PA (poly 
amide) 6.6 and/or a PS (polystyrene). 

According to one preferred embodiment of the invention, 
the catching element has the shape of a mushroom, and 
notably the head part protrudes laterally from the shank part 
over 360° around the shank part. 

In particular, according to one preferred embodiment of 
the invention, the catching part protrudes laterally from the 
shank section in at least three angularly separated angular 
SectOrS. 

For preference, the absence or near-absence of relaxation 
enthalpy corresponds on the DSC curve to a specific relax 
ation enthalpy less than or equal to 1 J/g, the specific 
relaxation enthalpy being the ratio of the area between the 
curve on the first temperature rise and the curve on the 
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second temperature rise in a Zone ranging from Tg to 
Tg-30°C., divided by the mass of the sample. 

For preference, the absence or near-absence of relaxation 
enthalpy corresponds to the absence of a peak or maximum 
point for the curve of the first rise in temperature of the DSC 
in a Zone comprised between Tg and Tg-30°C. 

According to the invention, an amorphous material means 
a material of which the level of crystallinity within the 
material is 0%. 

According to the invention, Substantially amorphous 
means a material containing amorphous Zones and non 
amorphous Zones, the amorphous Zones representing more 
than half of the volume of the material in question. For 
preference, it represents more than 60%, more preferably 
still, more than 70%, very preferably, more than 80%, and 
very advantageously, more than 95%. 
Some preferred embodiments of the invention are now 

described by way of example with reference to the drawings, 
in which: 

FIG. 1 depicts a side view of a hook according to the 
invention; 

FIGS. 2a and 2b depict a side view and a plan view of a 
mushroom-shaped hook element according to the invention; 

FIG. 3 depicts a plan view of a hook element of another 
embodiment of the invention; 

FIG. 4 depicts a plan view of a hook element according 
to yet another embodiment; 

FIGS.5A, 5B, 5C, 5D and 5E depict the DSC (differential 
scan calorimetry) curve for the first rise in temperature for 
a catching element according to the invention made respec 
tively of ABS, PS, PA-66, PMMA and PC; 

FIGS. 6A, 6B and 6C respectively depict the same curves 
as in FIGS.5A, 5B and 5C for an element obtained accord 
ing to a method of the prior art in which demolding is not 
performed in accordance with the invention; and 

FIGS. 7A and 7B are depictions of an ABS hook made 
respectively using a demolding method of the prior art and 
by the method of the invention. 

FIG. 1 depicts one embodiment of a hook according to the 
invention. This hook consists of a shank-forming part 1 
derived from a base band B, and of a head part 2 protruding 
laterally from the shank part 1. 
The shank part 1 extends along a Substantially vertical 

axis, namely an axis perpendicular to the base band B. 
However, according to other embodiments, it is possible to 
contemplate this direction being inclined with respect to the 
perpendicular to the base band B. In order to define the 
demarcation 3 between the shank and the catching part, 
which consists of a plane of section parallel to the base band 
B in FIG. 1, the cross section is defined, according to the 
invention, parallel to the base plane B of the hook part and, 
according to the invention, the demarcation between the 
head part and the base part is defined as being the plane 3 
beyond which the point Pi of the cross section, which is the 
point of the cross section furthest towards the outside on the 
side toward which the hook extends (here in FIG. 1 the 
left-hand side) lies furthest toward the right. Once this cross 
section 3 has been determined, it is then considered, accord 
ing to the invention, that the shank part is the part of the 
hook that lies below this cross section 3 and the hook part 
is the part 2 which lies above this cross section 3. 

FIGS. 2a and 2b depict a male element according to the 
invention in the shape of a mushroom. As can be seen in 
FIG. 2a, it too consists of a shank part 1' and of a head part 
2", the point Pi being depicted in the figure as being the 
furthest to the left of the cross section 3 beyond which this 
point Pi begins to move back toward the left in the figure. 
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4 
According to this embodiment, which exhibits symmetry of 
revolution about the vertical axis, all of the points on the 
cross section 3 are points Pi. 

FIG. 2b shows the mushroom of FIG. 2a in plan view 
from above. 

FIGS. 3 and 4 depict different embodiments, in which the 
hook has a shank identical to that of the mushroom of FIG. 
2a, whereas by contrast the head part protrudes laterally 
from the shank only over angular sectors (four angular 
sections in FIG. 3, three angular sectors in FIG. 4). 
The method according to the invention advantageously 

allows hooks such as those described in FIGS. 1 to 4 and, yet 
more notably, mushrooms like in FIGS. 2a, 2b, 3 and 4, to 
be manufactured by molding, and, notably, by injection 
molding, despite the difficulty associated with the existence 
of the head part that has to be demolded. Thus, according to 
the invention, the method for manufacturing Such hooks 
consists in taking a molding cavity of a shape that comple 
ments the hook or the mushroom that is to be produced, in 
introducing amorphous thermoplastic, for example PEI. 
PES, PVC, polystyrene, ABS, etc., into the molding cavity. 

Heating means are used to bring the molding cavity up to 
a temperature Tmold which is Substantially equal to the glass 
transition temperature (Tg) of the thermoplastic, being com 
prised in a range extending from Tg -20 to 30° (preferably 
10 to 15°) up to Tg+20 to 30° (preferably 10 to 15°). 
Because the material was introduced at a temperature Tintro 
higher than Tmold, it is left to reach this temperature Tmold, 
then the hook is demolded at this temperature Tmold. The 
hook is then left to cool to ambient temperature. It is found 
that the hook obtained is perfectly demolded (see for 
example FIG. 7B) and, in particular, unlike in the prior art, 
has not been deformed or damaged (see FIG. 7B) by 
demolding as compared with the complementary shape of 
the molding cavity. It has thus been possible to produce 
hooks having very hooked catching parts as well as mush 
rooms the head part of which protrudes laterally all around 
the periphery of the shank with large head thickness, without 
this presenting the slightest problem of the hook becoming 
damaged during demolding. 

Resistive heating elements, induction systems, a fluid 
regulating circuit using water or oil for example, or any 
other similar system well known in the art may be provided 
by way of heating means. 

Thus, using the method according to the invention, hooks 
of the above kind, notably hooks with a good ability to catch, 
and mushrooms, can be produced by molding using ejection 
or stripping, something which is particularly well Suited to 
large-scale manufacture. 
FIGS.5A, 53, 5C, 5D, 5E, 6A and 6B depict one way of 

demonstrating that the hook according to the invention has 
been manufactured using the method according to the inven 
tion (FIGS.5A, 5B, 5C, 5D and 5E) and, in particular, has 
not, unlike in the prior art (FIGS. 6A and 6B), been damaged 
by the demolding operation. It should be noted that the 
materials of FIGS. 5D and 5E (PMMA and PC) cannot be 
demolded using a method of the prior art. 

Thus, FIGS. 5A, 5B, 5C, 5D and 5E respectively depict 
a DSC for a hook according to any one of FIGS. 1 to 4 made 
respectively of ABS, PS, PA-6,6, PMMA and PC, and FIGS. 
6A, 6B and 6C respectively depict a DSC for a hook made 
respectively of ABS, PS and PA-6.6 which has not been 
demolded at the temperature intended according to the 
invention. 
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A DSC is a curve which gives the instantaneous quantity 
of heat variation in the quantity of heat to be supplied in 
order to obtain an increase in temperature, as a function of 
temperature. 

The heavy deformation that a catching element suffers 
when being demolded leaves residual strain within the 
material of which it is made. During DSC, for a temperature 
range situated around Tg, the material needs a significant 
amount of heat to be supplied in order to eliminate this strain 
and continue to rise in temperature. This then is an endo 
thermic phenomenon, the sample absorbing heat, this 
absorption being characterized by a peak, which peak no 
longer, or almost no longer, appears upon a further rise in 
temperature, as the strains have been greatly reduced, if not 
eliminated. 

FIG. 5A depicts the curve obtained for a hook made of 
ABS according to the invention during a first rise in tem 
perature, namely as the temperature is varied from 10 to 
200° Celsius at a fixed rate of 10° C./min. 
As can be seen in FIG. 6A, in the first pass, a peak, namely 

a point at which the derivative of the curve is Zero and 
corresponds to a local maximum (characterizing a relaxation 
enthalpy and an endothermic reaction), is obtained before 
the glass transition temperature and in the vicinity thereof. 
By contrast, according to the invention, there is no or 
practically no such maximum point in the region of the glass 
transition (see FIG. 5A). 
A near absence of a peak or maximum point in the vicinity 

of the glass transition (and therefore a near absence of 
relaxation enthalpy) means that the DSC curve is substan 
tially rectilinear, and notably that the area of the Zone 
contained between the curve on the first pass and the curve 
on the second pass per unit mass (delta H) which is less than 
1 J/g. 

In the method according to the invention, the molding 
cavity can be raised to the temperature intended for the 
demolding (namely to the vicinity of Tg) before or after the 
molding material is introduced into the cavity. 
When performing the temperature-rise curves for the 

DSC, and notably as may be seen in FIGS. 5A to 5E and 6A 
to 6C, the curve for the first rise in temperature is depicted 
(in thick line) and the curve for the second rise in tempera 
ture is depicted (in fine line). The curve for the second rise 
is offset downward because, since on the second rise the 
hooks have already been melted once (on the first rise), 
contact with the device is far better so less energy is required 
to heat the sample, leading to this offset right from the 
origin. 

Thus, in order to calculate the specific relaxation enthalpy 
in the vicinity of the peak, the second-rise curve is raised 
beforehand to match it to the first-rise curve. This then gives, 
in FIGS. 5A to 5E and 6A to 6C, over the segment Tg-30°: 
Tg the adapted curve, likewise in thick line, extending 
under the curve of first rise and forming therewith a closed 
loop the surface area of which is measured in order to 
calculate the enthalpy. 

In particular, the specific relaxation enthalpy in the vicin 
ity of the peak is defined as being the integral between 
Tg-30° and Tg of the difference between the curve of first 
temperature rise and the curve of second temperature rise 
adapted to take the above-described offset into consider 
ation, divided by the mass of the sample. This integral of the 
difference corresponds to the area defined, on the one hand, 
at the top and at the bottom, by the two curves, respectively 
of first and of second rise, and, on the other hand, on the left 
and on the right by the vertical Straight lines corresponding 
to T-Tg and T-Tg-30°. 
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6 
In FIG. 5A, delta H is 0.2001 J/g whereas in FIG. 6A, 

delta H is 1.754 J/g. 
In FIG. 5B, delta H is 0.4838 J/g whereas in FIG. 6B, 

delta H is 2.2683 J/g. 
In FIG. 5C, delta. H is 0.5839 J/g, whereas in FIG. 6C, 

delta H is 2.188 J/g. 
In FIG. 5D, delta H is 0.6913 J/g (no curve possible 

according to the prior art). 
In FIG. 5E, delta H is 0J/g (no curve possible according 

to the prior art). 
FIG. 7A depicts a hook made of ABS according to the 

prior art, which is highly damaged because of demolding, 
whereas in FIG. 7B, the ABS hook has been demolded in 
accordance with the invention and has not been damaged. 
These two figures are given by way of an illustration of the 
effect of the invention and are not intended to limit the scope 
of the present patent application, which is defined only by 
the claims in the light of the description. In particular, it may 
happen that a hook according to the invention becomes 
slightly deformed as it is demolded, although overall it 
maintains its catching properties without perfectly comple 
menting the shape of its molding cavity. In order to deter 
mine whether a catching element is in accordance with the 
invention or in accordance with the prior art, what counts is 
the DSC analysis, not a simple visual analysis of this 
element. 
The precise conditions in which the DSC is performed are 

as follows: 
DSC used: Perkin-Elmer Pyris 
Atmosphere: nitrogen 
Test pan: aluminum with non-sealed lid 
Cutting of hooks: the hooks are cut with a scalpel from the 

center of the sheet. They are cut at their base without taking 
material from the sheet. 
Mass of samples: 6 mg (+ or -1 mg) 
Position of hooks in the pan: the hooks are laid flat in the 

bottom of the pan in order to have a maximum surface area 
of analyzed material in contact with the bottom of the pan. 

Cycle Temperature Program: 
Rate of heating: 10°C/min 
Temperature range: 5° C. to 225° C. 
Temperature cycle: 

Isothermal at 5° C. for 2 min 
. Heating from 5 to 200° C. at 10° C./min 
Isothermal at 200° c. for 2 min 
Cooling from 200 to 5° C. at 200° C./min 
Isothermal at 5° C. for 2 min 
Heating from 5 to 200° C. at 10° C./min 

7. Isothermal at 200° C. for 2 min 
Processing of the Results: 
Glass transition temperature (Tg) measured using the 

tangent method. 
Relaxation enthalpy during the two heating passes mea 

Sured and compared with one another, at around Tg (endo 
thermic peak). 
The precise conditions for measuring the bending modu 

lus are as follows: 
The test is performed in accordance with standard NF EN 

ISO 178: plastics—determination of flexural properties. 
A test specimen, Supported like a beam, is Subjected to 

bending in the middle of its span, at a constant rate, until the 
test specimen breaks or until the deformation has reached a 
predetermined value. During this test, the load borne by the 
test specimen is measured. The ratios specified by the 
standard, namely 1/h=20 (+/-1), where 1 is the length and h 
is the thickness, have to be conformed to. 
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The bending stress at the elastic limit is calculated using 
the formula: 

where F is the load in Newtons at 0.002 of strain (D), L is 
the span in mm on the setup, b is the width and h is the 
thickness of the test specimen. 

The bending modulus is then calculated using the for 
mula: 

The invention claimed is: 
1. A catching element of a male-female or male-male 

touch-and-close device which comprises a shank part and a 
catching part, the shank part extending along an axis trans 
Verse to a base band and the catching part protruding 
laterally from the shank part, characterized in that at least the 
catching part is made of a thermoplastic having a flexural 
modulus greater than 1000 MPa at 25° C., the catching 
element being produced by molding, notably injection mold 
ing, and when the thermogram for the catching element is 
plotted, namely when differential scanning calorimetry is 
performed, an absence or near-absence of relaxation 
enthalpy in the vicinity of the glass transition is noticed at 
the first rise in temperature. 

2. The element as claimed in claim 1, characterized in that 
the absence or near-absence of relaxation enthalpy corre 
sponds on the DSC curve to a specific relaxation enthalpy 
less than or equal to 1 J/g, the specific relaxation enthalpy 
being the ratio of the area between the curve on the first 
temperature rise and the curve on the second temperature 
rise in a Zone ranging from Tg to Tg-30°C., divided by the 
mass of the sample. 

3. The element as claimed in claim 1, characterized in that 
the absence or near-absence of relaxation enthalpy corre 
sponds to the absence of a peak or maximum point for the 
curve of the first rise in temperature of the DSC in a Zone 
comprised between Tg and Tg-30° C. 

4. The element as claimed in claim 1, characterized in that 
the shank part is also made of a thermoplastic having a 
flexural modulus greater than 1000 MPa at 25° C., and 
notably is made of the same material as the catching part. 

5. The element as claimed in claim 4, characterized in that 
the thermoplastic of the shank part has a flexural modulus 
greater than 1200 MPa at 25° C. 
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6. The element as claimed in claim 4, characterized in that 

the thermoplastic of the shank part has a flexural modulus 
greater than 1500 MPa at 25° C. 

7. The element as claimed in claim 1, characterized in that 
the thermoplastic is an amorphous or substantially amor 
phous material. 

8. The element as claimed in claim 1, characterized in that 
the thermoplastic of the catching part has a flexural modulus 
greater than 1200 MPa. 

9. The element as claimed in claim 1, characterized in that 
the thermoplastic of the catching part has a flexural modulus 
greater than 1500 MPa at 25° C. 

10. The element as claimed in claim 7, characterized in 
that the amorphous thermoplastic is chosen from the list 
comprising ABS, PC, PMMA, PVC, PEI, PES and polysty 
ele. 

11. The element as claimed in claim 1, characterized in 
that the element has the shape of a mushroom, and notably 
the head part protrudes laterally from the shank part over 
360° around the shank part. 

12. The element as claimed in claim 1, characterized in 
that the catching part protrudes laterally from the shank 
Section in at least three angularly separated angular sectors. 

13. A method of manufacturing a catching element com 
prising a shank part extending from a base band along a 
Shank axis transverse to the base band and a catching part 
protruding laterally from the shank in a direction transverse 
to the axis of the shank, which method comprises the 
following steps: 

a molding cavity of a shape that complements the catch 
ing element is provided; 

the molding thermoplastic is introduced into the molding 
cavity in a form that can flow, notably in a viscous or 
pasty form: 

the temperature of the thermoplastic inside the molding 
cavity is regulated to a value Tmold comprised between 
Tg-ATg and Tg+ATg. Tg being the glass transition 
temperature of the thermoplastic and ATg being equal 
to about 30° C.: 

the element is demolded at this temperature Tmold; and 
the demolded element is left to cool at a temperature 

lower than Tmold, notably at ambient temperature. 
14. The method of claim 13, wherein ATg being equal to 

about 15° C. 


